Simultaneous measurement of monoamines, metabolites and amino acids in brain tissue and microdialysis perfusates.
A high-performance liquid chromatographic method with coulometric array electrochemical detection is described for the simultaneous analysis of monoamines, their metabolites and o-phthalaldehyde (OPA)-derivatized amino acids. This method has been used to examine metabolite levels in both striatal tissue homogenates and striatal microdialysis perfusates. An aliquot of sample was initially analyzed for monoamines and metabolites by isocratic elution and electrochemical detection on a serial electrode array of eight coulometric flow-through graphite electrodes (0 to 490 mV; 70-mV increment). The remaining sample was derivatized pre-column with OPA-beta-mercaptoethanol and after column switching was analyzed for amino acids on a second isocratic system with electrochemical detection on four electrodes. Metabolites were then identified based on their retention time as well as electrochemical behavior across the arrays. The analysis, derivatization procedure, column switching, data reduction and peak identification were fully automated. The limit of detection for striatal tissue homogenates was approximately 1.38 ng/g wet weight for the monoamines and 8.25 ng/g wet weight for amino acids. The limit of detection for striatal perfusates was approximately 2.5 pg per 20-microliters sample for the monoamines and 15 pg per 20-microliters sample for the amino acids with analysis completed within 25 min making it ideal for microdialysis samples.